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Commissioner for Patents 
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Alexandria, VA 22313-1450 



Sir: 

This is a Declaration under 37 C.F.R. §1.132 by Mr. Hiroyuki Kato in the above- 
identified application. 



I, the undersigned, Hiroyuki Kato, declare and state that: 

1. I am an employee of the Fuji Oil Co., Ltd., an assignee of the subject patent 
application having serial no. 10/523,622. 

2. My education and professional experience as an expert in the area of Food 
Science are set forth on the attached copy of my Curriculum Vitae. 
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3. I have read and understand U.S. Patent Application Serial No. 10/523,622, 
entitled "PROCESS FOR PRODUCING SOY PROTEIN," and I submit this Declaration in its 
support. 

4. I have read and understand the September 3, 2008 Non-Final Official Action 
issued in the above-identified case. 

5. I have read and understand the publication of Muralidhara, et al. (U.S. Patent No. 
6,630,195), General Foods (JP 44-6211 B), and Koski, et al. (U.S. Patent No. 3,653,912), cited 
by the Examiner. 

6. In particular, I understand that in the September 3, 2008 Non-Final Official 
Action, the Examiner rejected claims 1,4-11 and 13, alleging that it would have been obvious to 
modify the method for extracting oilseed material of Muralidhara with the step of acid washing 
as taught by General Foods before subjecting the soy protein to the counter-current extraction 
process. As a person skilled in the art, I respectfully disagree with this rejection. 

7. Muralidhara describes a method for isolating a soy protein by two essential steps: 
i) an extraction step, for extracting protein from defatted soybean with an aqueous medium at a 
neutral to alkaline pH by counter-current extraction; and ii) an isolation step using membrane 
filtration, isolating soy protein on a membrane from a clarified extract obtained by the extraction 
step (col. 5, Ins. 36-44 and FIG. 5). Muralidhara also discloses an alternative isolation method, 
which includes an additional step of spray drying the retentate collected on the filtration 
membranes to form a dry powdered product (col. 16, lines 3-12). However, it is duly noted that 
this step invariably occurs after the membrane filtration step. 
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8. General Foods describes a method for isolating soy protein by three essential 
steps: i) an acid-washing step, removing the whey and carbohydrates; ii) an extraction step, 
extracting protein from the acid-washed soybean slurry; iand iii) an isolation step using acid- 
precipitation, isolating the protein from the protein extract obtained by the extraction step (pg. 2, 
Ins. 18-29). 

9. Finally, Koski discloses a process for modifying soy protein where the protein is 
kept above the isoelectric point to keep the protein in solution. The soy protein is then used 
directly from solution, or may be spray-dried. 

10. None of the cited references, i.e., Muralidhara, General Foods, and Koski, alone 
or in combination describe, teach or suggest the method for isolating soy-protein in high purity 
and yield by three essential steps: i) an acid-washing step, removing the whey and carbohydrates; 
ii) an extraction step by a counter-current extraction method; extracting protein from the acid- 
washed soybean slurry; and iii) sterilization and drying step; with an essential limitation that no 
acid precipitation occur after the extraction . The isolated soy-protein product of a high quality, 
obtained by the claimed method of the instant application, is already been commercialized under 
the product name "PROLINA 900" as protein powder (see Exhibit A), and under the product 
name "NEW FUJIPRO 3000" as meat packing food powder (see Exhibit B). 

11. The instant invention requires for the soy-protein production process to occur 
under the recited steps listed in Table 1(A) in order to produce soy-protein of high purity and 
yield. The below mentioned comparative study readily demonstrates the significance of 
performing the soy-protein isolation with an acid wash but without an acid precipitation step. On 
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the other hand, Muralidhara is silent about an acid wash or an acid precipitation step, whereas 
General Foods employs both, acid wash and acid precipitation step together. 

12. I conducted a comparative study to demonstrate the significance of performing 

soy-protein isolation without an acid precipitation step after the extraction step on the flavor, 
color, and purity of the soy-protein product. In summary, the soy-protein was prepared and 
isolated using the steps as outlined in Table 1. Specifically, soy-protein (A) was isolated 
according to the steps as disclosed in Examples 1-2 and 2 of the instant specification (claimed 
process). Soy-protein (C) was isolated according to the steps as disclosed in the comparative 
Example 1 of the instant specification (a conventional method of soy-protcin isolation), and soy- 
protein (B) was obtained by further subjecting the soy- 



Table 1 Steps in soy-protcin isolation 



(A) 

(Examples 1-2 and 2) 


(B) 

(A) + Acid precipitation 


(C) 

(Comparative Example 1) 


Defatted soybean powder 


Defatted soybean powder 


Defatted soybean powder 


1 


1 


1 


Acid washing 


Acid washing 


Protein extraction 


I — > whey 


| — > whey 


I — > Extraction residue 


Acid- washed slurry 


Acid-washed shiny 


Defatted soymilk 


1 


i 


1 


Counter-current protein 
extraction 


Counter-current protein extraction 


Acid precipitation 


I — > Extraction residue 


I — > Extraction residue 


I — > whey 


Soy-protein extract solution 


Soy-protein extract solution 


Neutralization 


I 


I 


I 


Sterilization 


Acid precipitation 


Sterilization 


I 


I — > whey 


I 


Drying 


Neutralization 


Drying 


I 


i 


I 


Sov-protein 


Sterilization 


Sov-protein 




i 






Drying 






i 






Sov-protein 
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protein (A) to an acid precipitation step under the same conditions as presented in Comparative 
Example 1 (soy-protein (C)) after the extraction step but before the neutralization, sterilization 
and drying steps. Protein yield (%) was determined by calculating the weight ratio of the 
obtained soy-protein products relative to the weight of the material used (defatted soybean 
powder). Protein content (solids) was determined by first obtaining nitrogen content by the 
Kjeldahl method and subsequently the obtained nitrogen content was multiplied by the 
coefficient 6.25 to give a crude protein content, which was shown by moisture basis. The protein 
content, ash content, and flavor of the isolated soy-protein product was measured and 
summarized in table 2. 

13. As shown in Table 2, comparison of isolated soy-proteins (A) - (C) for their 

protein contents, ash contents and flavor demonstrated that (B) is inferior to (A) in flavor. Also, 
while (C) showed the same protein content as (A), i.e., 91%, its flavor like (B) was also 
significantly inferior to (A). Thus, the comparative study readily demonstrates the criticality of 
the protein isolation steps as stipulated in the presently pending claims, i.e., acid wash step but 
no acid precipitation step, and that the isolated soy-protein obtained by the method of the present 
invention has as high protein content as that of the conventional products yet maintaining 
superior quality such as flavor . Such quality superiority is thought to be based on conducting the 



claimed protein isolation without a conventionally conducted acid precipitation step. 



Table 2: Results in the com 


parative study 




Soy protein 


(A) 


(B) 


(C) 


Protein content (dry 
basis) 


91% 


91% 


91% 


Ash content 
( dry basis) 


5% 


5% 


5% 


Flavor 


Refreshing taste without 
sense of soybean smell, 
astringency, etc. 


Sense of astringency, 
and irritating sense on 
the tongue 


Sense of bean smelling 
and astringency 
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14. I also conducted a comparative study to examine the production characteristics 

of soy-protein of the instant invention and compared them to the production characteristics of 
soy protein of the General Foods approach. In summary, the soy-protein was prepared and 
isolated using 1) the steps as outlined in Examples 1-2 and 2 of the instant specification (claimed 
process; IAP 1 1 & 2) and 2) the steps as outlined in Examples 1 and 2 of General Foods 
application, however, without an acid precipitation step (GFP 2 1 & 2). The comparison was 
conducted to analyze the yields and protein content of the soy-product attained by the claimed 
method versus the soy-product attained by the General Foods method even without the acid 
precipitation step. The yields and protein contents of each set is shown in Table 3. In order to 
establish proper comparison for the protein content, the yield of GFP-1 (41%) was made to be 
the same as that of the IAP-1 (41%) by adjusting the amount of the extract solution. 
Alternatively, to establish proper comparison for the yield, the protein content (87%) of GFP 2 
was made to be the same as that of the IAP-1 by adjusting the amount of the extract solution. 



Table 3 : Production characteristics of soy-protein 







Method of General Foods 


Method of the present invention 






GFP 1 


GFP 2 


IAP 1 


IAP 2 


Before 


Soluble 


Yield 


Protein 


Yield 


Protein 


Yield 


Protein 


Yield 


Protein 


Extract- 


(Extract- 


(%) 


content 


(%) 


content 


(%) 


content 


(%) 


content 


ion 
(Acid 
washing) 
pH 


ion) 
pH 




(solids ) 




(solids ) 




(solids ) 




(solids ) 


4.2 


7.0 


41% 


80% 


20% 


87% 


41% 


87% 


39% 


91% 



1 IAP - Instant Application Product - an isolated soy-protein produced by the claimed method 

2 GFP - General Foods Product - an isolated soy-protein produced by the method outlined in Examples 1 and 2 of 
the General Foods Application (JP 44-621 1 B). 
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15. Comparison of the sample obtained by the production method of the present 
application and the sample obtained by the General Foods production method revealed that while 
the protein yield were adjusted to be the same (41%), the protein content of IAP-1 (87%) was 
higher than the protein content of GFP-1 (80%) by 7%. This demonstrates that the soy-product 
attained by the claimed process produces the protein of higher purity level if the acid 
precipitation step is not employed by the General Foods method. Therefore, the protein purity 
had to be improved by adding the acid precipitation step. However, addition of the acid 
precipitation step leads to quality deterioration as shown in the aforementioned comperative 
study (see section 13 above). Furthermore, when the yield was increased by the method of 
General Foods, flavor deterioration was caused in addition to the decrease in protein content due 
to contamination of components other than protein. 

16. Comparison of the sample obtained by the production method of the present 
application and the sample obtained by the General Foods production method revealed that while 
the protein content were adjusted to be the same (87%), the protein yield of IAP-1 (41%) was 
significantly higher than the protein yield of GFP-2 (20%) by 21%. This demonstrates that in the 
method of General Foods, the yield was dramatically decreased when the protein content was 
increased to the protein purity level of the isolated soy-protein attained by the claimed method. 

17. On the other hand, comparison of the sample IAP-2 obtained by the method of the 
present application and the sample GFP-1 obtained by the method of General Foods 
demonstrated that the protein yield of IAP-2 was decreased only slightly by about 2% compared 
to that of GFP 1, but the protein content of IAP-2 was increased by as much as 11% compared to 
GFP-1 . Thus, it has been shown that the isolated soy-protein of high purity can be obtained. 
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18. While it is possible to increase the yield to 87% by increasing the soluble pH, 
however, such pH might cause undesirable flavor deterioration and lysinoalanine generation. 

19. Thus, it is my experience and my opinion, as one skilled in the art of Food 
Science , that the soy-protein isolation process disclosed in the present application and the soy- 
protein isolation process disclosed in the combination of Muralidhara, General Foods, and Koski 
are not the same, nor are they similar. The processes disclosed in the instant specification 
provides superior product quality by combining the acid washing step and the counter-current 
protein extraction step, which results in a high yield as well as being economical. On the other 
hand, the process disclosed in Muralidhara, General Foods, and Koski are designed to treat 
defatted soybean powder by either alkaline extraction and membrane filtration (Muralidhara) or 
acid washing , extraction, and acid precipitation steps (General Foods). However, such steps 
difiltration. For instance, the method proposed by General Foods will produce a soy-protein 
product with inferior flavor and color, whereas without the acid precipitation step, it will produce 
a soy-protein product of inferior yield and protein content (see comparative studies discussed 
above). 

20. Therefore, a scientist in the field of Food Science would not be able to use the 
processes disclosed in Muralidhara, General Foods, and Koski along or in combination in order 
to obtain the soy-protein product of superior quality with high yield and protein content 
comparable to the presently claimed method disclosed in the instant specification. 

21. I hereby declare that all statements made herein of my own knowledge are true 
and that all statements made on information and belief are believed to be true; and further that 
these statements were made with the knowledge that willful false statements and the like so 
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made are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the 
United States Code and that such willful false statements may jeopardize the validity of the 
application of any patent issuing thereon. 

Respectfully submitted, 

Date: JfiWfi'ty fr, Hik^/lC 

Mr. Hiroyuki Kato 
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EXHIBIT A 

Brochure of PROLINA 900" (SOYAFARM) 
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EXHIBIT B 

Brochure of "NEW FUJIPRO 3000" (SOYAFARM) 
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